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(54) Title: HYDROCYCLONE 



(57) Abstract 

A liquid/liquid hydrocyclone in which the end wall at the inlet end 
I is helical and is arranged to impart to the mixture through the inlet (2) an 
axial component of momentum in a direction towards the opposite end of 
the hydrocyclone. 
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HYDROCYCLONE 



The present invention relates to a hydrocyclone for 
separating a liquid mixture into a more dense and a less 
5 dense component; the hydrocyclone comprising an elongate 
separating chamber having a vail profile of the kind 
suitable for separating two liquids, at least one inlet in 
the sidewall of the chamber adjacent to one end through 
which inlet or inlets the mixture enters the chamber, the 

10 or each inlet being arranged so that the mixture swirls 
about the longitudinal axis of the chamber, an underflow 
outlet at the opposite end of the chamber for removal of 
the more dense component, and an overflow outlet extending 
through but not projecting from an end wall at the inlet 

15 end of the chamber for removal of the less dense component. 
Such a hydrocyclone will hereinafter be referred to as of 
the kind described. Examples of such a hydrocyclone can be 
found in GB 2248198, GB 2263077 and GB 2263245. 

The present invention relates to a modification of a 

20 hydrocyclone of the kind described in order to increase its 
capacity. 

According to the present invention, in a hydrocyclone 
of the kind described, the end wall is inclined so that as 
the mixture from the or each inlet swirls about the axis of 
25 the chamber, the end wall imparts to the mixture an axial 
component of momentum in a direction towards the opposite 
end. 

This arrangement allows the capacity of a hydrocylone 
to be increased with minimal change in the separation 

30 efficiency. Thus, in any application, the size or number 
of the hydrocyclones required can be reduced. By imparting 
axial momentum to the mixture towards the opposite end of 
the hydrocyclone, short circuiting between the inlet and 
overflow outlet can be reduced. 

35 Preferably, the end wall is substantially in the form 

of a helix which gradually extends axially towards the 
underflow outlet end as the circumferential distance away 
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from the or a respective inlet in the direction of swirl of 
the mixture increases and terminates in a step adjacent to 
the inlet or the next inlet in the direction of swirl of 
the mixture. With this configuration, when multiple inlets 
are used, the flow through one inlet can be directed past 
the flow through the next inlet in the direction of swirl 
of the mixture, so that the turbulence at the inlet end can 
be reduced. 



10 



If the hydrocyclone is configured to remove oil from 
an oil/water mixture containing predominantly oil, it is 
preferable for the ratio of the diameter of the overflow 
outlet to the diameter of the separating chamber adjacent 
to the inlet to be less than or equal to 0.15, both 
diameters being measured in a plane perpendicular to the 
15 longitudinal axis. 

Two examples of hydrocyclones constructed in 
accordance with the present invention will now be described 
with reference to the accompanying drawings, in which 

Fig. l shows a section of a hydrocyclone having a 
20 single inlet; and 

Fig. 2 shows the profile of the inlet end wall of a 
hydrocyclone having two inlets. 

The hydrocyclone shown in Fig. lis, in most respects, 
a standard de-oiling hydrocyclone. Thus, the hydrocyclone 
25 has a separating chamber 1 which is provided at one end 
with a tangential or involute inlet 2, and at the opposite 
end with an underflow outlet 3, and gradually tapers from 
the inlet end to the underflow outlet end. The end wall at 
the inlet end is provided with an overflow outlet 4. In 
30 normal operation, the liquid mixture entering the 
separating chamber 1 through the inlet 2 swirls about the 
longitudinal axis 5 of the hydrocyclone causing centrifugal 
separation of the liquid mixture, so that a more dense 
component of the mixture flows out through the underflow 
outlet 3, while a less dense component flows out through 
the overflow outlet 4. 
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The end wall of the separator adjacent to the inlet 2 
has an inclined surface 6 which has a substantially helical 
configuration. The helix is of generally uniform pitch, so 
that it presents an inclined surface to the incoming 
mixture. The inclined surface 6 terminates at a step 7. 
As can be seen from the dashed line representing the flow 
path in Fig. 1, the extent of the step is such that the 
mixture which has undergone one complete revolution within 
the separating chamber 1 is axially below the level of the 
inlet 2, so that the two streams do not interfere with one 
another . 

Fig. 2 illustrates the end wall of a hydrocyclone 
having two inlets through which flow enters in the 
direction of the two arrows in Fig. 2. Each inlet is 
associated with a substantially helical surface 6'. Each 
helical surface terminates in a step 7', which ensures that 
the mixture entering through one inlet does not interfere 
with that entering through the next inlet. 
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CLAIMS 



1. A hydrocyclone for separating a liquid mixture into a 
more dense and a less dense component, the hydrocyclone 
5 comprising an elongate separating chamber (l) having a wall 
profile of the kind suitable for separating two liquids, at 
least one inlet (2) in the sidewall of the chamber adjacent 
to one end through which inlet or inlets the mixture enters 
the chamber, the or each inlet being arranged so that the 

10 mixture swirls about the longitudinal axis (5) of the 
chamber, an underflow outlet (3) at the opposite end of the 
chamber for removal of the more dense component, and an 
overflow outlet (4) extending through but not projecting 
from an end wall at the inlet end of the chamber for 

15 removal of the less dense component; characterised in that 
the end wall is inclined so that as the mixture from the or 
each inlet (2) swirls about the axis of the chamber, the 
end wall imparts to the mixture an axial component of 
momentum in a direction towards the opposite end. 



2. A hydrocyclone according to claim 1, wherein the end 
wall is substantially in the form of a helix (6) which 
gradually extends axially towards the underflow outlet end 
(3) as the circumferential distance away from the or a 
25 respective inlet (2) in the direction of swirl of the 
mixture increases and terminates in a step (7) adjacent to 
the inlet or the next inlet in the direction of swirl of 
the mixture. 

30 3 - A hydrocyclone according to claim 1 or claim 2, 
wherein there are a plurality of inlets (2) . 

4. A hydrocyclone according to any one of the preceding 
claims, wherein the wall profile of the separating chamber 
35 (l) between the two ends is of the kind suitable for 
separating oil and water. 
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5. A hydrocyclone according to any one of the preceding 
claims, wherein the ratio of the diameter of the overflow 
outlet (4) to the diameter of the separating chamber (1) 
adjacent to the inlet (2) is less than or equal to 0.15, 
5 both diameters being measured in a plane perpendicular to 
the longitudinal axis (5) . 
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